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Pyruvate kinase conformational changes induced by Tris buffer
Abstract
Pyruvate kinase conformational changes induced by Tris buffer
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We feel that these data ruggat th.t rer-2
is a biochemical-deve1opmsnt.l mutantwhich
requires additional serine only for the prcduction of aerial hyphoe qnd pigmented conidia.
This mutmt is obviously able to synthesize
sufficient serine to support non& growth of
the basal mycelial ma+. The conidin formed
on ser-2 (either by supplementation with
rer= prolonged incubation) appear to be
similar to those of the wild typ in size,
shape and carotenoid pigment content.- - Deportment of Microbiology, Indiana
University, Bloomington, Indiana. 47401.
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Figure 3. “Cube scat growth” in stationary
liquid cultures. 125 ml Ehrlenmeyer
flasks
containing 25 ml of liquid medium were incubated at 3O’C. The results of the expximen+ were not affected qualitatively by D
wide range of inowlum sizes of filtered conidia. (STA4 on minimal medium, open circles; ser-2 on minimal medium, darkened
c i r c l e r ; - 2 on 0 . IM L-rerine-s”pplemen+ed mediaIf-darkened
circler).
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Pyruvote kinare (PK) wns isolated from -N. crassa - (St. Lawrence
rtmin 790; FGSCe533). The inoculum was gwn 0” Voselas minimal medium with 2% sucrose for 30 hrr. at ZE’C, in an Environmental (New Brunswick) rotatory shcker. The mycclium ww harvested on fwr layers of cheesecloth, lyophilircd and stored o+ -65’C.
The enzyme WQI isolated from lyophilired mycalium powder
in 0.05M phosphate buffer containing 5 x IO-4 EDTA and 1r4 M 8-mcrcaptoethonol, pH7.5, and purified to new homogeneity by
the opplicotion of several fractionation steps including heat treatment of the crude ex+r.xt, amnwnium
sulphate precipitation (0.40
to 0.65 saturation ), ion exchange chromatography on columns of DEAE rgphadex,
D second ammonium wlphote fractionation and
finally gel filtration on a Scphadex G-200 column, followed by ammonium rulphate PrecipitaHon of the active frcx+ionr.
Kopoor,M.

F’yruwte kinoreof

N .
crassa:
conformational changes induced by Tris buffer.

The enzyme preparation thus obtained WOI found to be approximately 95% purified. Upon electrophoresis
on polyacrylamide gels,
one major bond containing about 95% of the total protein (the pyrwote kinass bond) and two minor ones were detected.
The two
minor components are probably contaminants although the presence of subunits produced 01 rm artifact of electrophorerir has not
been ruled wt. Sedimentation in the Analytical Ultracentrifuge (Spinco model E) revealed the presence of o single symmetrical
peak; no minor peaks could be discerned on sedimentation of enzyme s&t&s containing 2 and 4 mg protein per ml.
Details of
the purification procedure will be publish
d elsewhere. The final enzyme preparation was stored in 0.2M phorphote buffer, pH
7.5, containing 10-4M EDTA and 2 x IO-5 M dithiothreitol.
It was stable for a+ least two months o+ -2O’C.
Before use the en
zyme was routinely diluted to a concentration of lO&nl in the some buffer, 0.1 ml being wed in individual assays.
Enzyme activity was determined by meowring
the pyruvate produced from phospho-enol-pywvote (PEP) ond ADP in the presence
of mognerium chloride by coupling the reaction with lactate dehydrogemre (LDH) and following the disappearance of reduced
NAD O+ 340mp in o Beckmon-DU rpectrophotometer. The quantity of LDH in individwl asay systems was maintained (I+ D lCOfold excess over that of PK. The pH curve for pyruvate kinasre reaction, using phosphate buffer in the assay mixture, showed o
brpad pH optimum be+ween 6.8 and 8.0 with very little variation in activi+y within this range.
A progress curve of the reaction
( OD34omp versus time) at 011 pH valuer tested (6.5 to 9.5) in phosphate buffer was lineor. With Trir-HCI buffer, on the other
hand, the reaction showed a pronounced initial log, lasting for approximately 2.0 min and then (I linear reaction rate war attained.
The reaction veloci+y during the lineor phase was observed to be tw more than 60% of that obtained in phorphwte buffer.
Thus there are two distinct aspects of the effect of Trir buffer: (a) the introduction of a lag period and (b) a diminished reaction
velocity during the line., phase.
These two effects of Trir buffer were observed in reoctionr performed ot pH valuer ranging from
7.5 - 9.5, the log becoming more pronounced ot higher pH. It would appear that the first effect is connected with o conformotional change induced by iris l-ding to a log in the reaction and that the attainment of linearity is a consequence of D subsequent

reversal of this conformational change by the substrates added to the reaction mixture.
after the log period could be o direct consequence of the conformotionol change.

The reduction in the reaction velocity

To determine whether the inhibitory effect was confined to the Trir buffer alone or not, a number of other buffers, including
HEPES (N-Z-hydroxyethylpiperozine-N’-2-ethonesulfonic
acid ), MES (2-( N-morpholino)ethonesulfonic
acid), TES (N-trir
(hydroxymethyl )-methyl-2-amino
ethonesulfonic acid), Tricine (N-trir (hydroxymethyl ) methylglycine), and Bicine (N,N-bis
(2-hydroxyethyl )glycine) were tested in the osmy system at the some concentrotionr as Trir ond phosphate buffers. If the
reaction war conducted at pH 7.5, only in TES buffer was o short log observed; none of the other buffers produced any log.
However, in TES the reaction velocity during the linear phase was not significantly different from that in phosphate buffer.
At pH 7.9, TES, MES, Tricine and Bicine, but not HEPES, el.ICI‘t d
e o brief log losting from 0.5 to 0.8 minutes; the reaction
rote in the linear phase was again compamble to that in phorphote buffers.
The effect of substrates, PEP and ADP, on the reversal of the conformotionol altemtion induced by Tris buffer was studied by
adding varying amounts of these substrates to the orroy system. In oil cases, wbstrote concentrotionr employed were higher than
It war demonstrated
that by
those required for maximum velocity in phosphate buffer, which was 0.33mM for PEP and ADP.
addition of I mM PEP to the reaction mixture containing 33.3mM Trir buffer, the initial log period could be reduced to o consideroble
extent. ADP was not so effective os PEP. Similarly, the reaction velocity during the linear phore could also be portially restored and o value apprwching that realized in phosphate buffer could be ottoined. Incubation of the enzyme for
varying time intervals of up to 30 minutes with Tris buffer also resulting in conformational changes that could be reversed by
P E P . However, prolonged incubation led to on irreversible change in the enzyme, resulting in o loss of os much os 90% of its
activity.
Since the Trir-induced conformational alteration of pyruvote kinase is reversed by the binding of rubstroter to the enzyme,
it would oppeor reosonoble to ossoree fhot either this effect is brought about by binding of Trir close to the substrate site, or,
the binding of Trir is independent of the active site but the binding of rubstrotes, porticulorly PEP, results in a further conformotional change, thus negating the effect of the first olterotion.
Detoilr of the conformotionol changer induced by Trir and
other buffers and their reversal ore being currently investigated. - - - Deportment of Biology, The University of Colgoty,
Calgary, Alberta, Conodo.

Highly purified DNA in Iorge quantities con be isolated
eerily from Neurorporo mycelia using hydroxyopotite chromotogrophy, or described by Chottopadhyoy and hrtto (1969
Neurosporo
Newrl. 15: II ). We hove prepared myceliol DNA
from wild type strains of four species of Neurorporo (N. crow
74A. N. intermedio 108 A, N. sitaphilo 56. lo and N. tetraspermo
05A. oil obtained from the Fungal Genetics StocrCm,
one m&nt strain of N. cros& (rw obtained fro, V. W. Woodword), and some noturol isolotet of undetermined species
(Gianior IA/o, Kuo~lumpur Ie o, Mysore le o, Obamo lb o, and Lohore IA) 011 obtained from D. D. Perkins.
Dutta,S. K . a n d P . K.Chakrab.rtty.
Charocterizotion and meosvrements of nucleotide sequence
similarities of DNA’s from several Neurosporo
species.

All of there DNA preparations show two components. The major component, which hor o high G + C moles percent (51 to
54 %), occounh for approximately 70% of the tot.1 DNA isolated. The minor component her a G + C moles percent of 32 to
37%.
These moles percent G + C values were calculated on the basis of Tm “olues obtained from thermal profile curyes,
using a Gilford recording spectraphotometer. A comparison of the pmfiler obtained, by plotting percentr of total hyperchromicity against temperature, of DNA’I f rom different Neurospwo
species revealed
some differences. Such differences ore not
detectable when myceliol and conidiol DNA’s isolated from the some species (N.
- crosso -74A) ore compored.
DNA:DNA hybridizations were performed, using the method of Britten and Kohne (I968 Science 161529). between 32P
labeled DNA of - N. crosso - (192,000 cpm,‘pg DNA) ond unlabeled
DNA from other Neumsp~ra species. These preporotionr,
giving o minimal tot.1 Cot (OD per ml/2 x hn. of incubation) of 1500 in 0.14M phorphote buffer at pH 6.8. showed o percent homology that “oried from 75 to 85 %. The N. crosso 32~ olone that was used in these reactions “#(Is given (1 negligible
Cot to minimize self-reaction. The table below sGm.Ti2Fs some of these hybridization data.
Table I. Summary of homologous and Heterologour DNA:DNA reactions among Neurorporo species.
l Reactions
of homologous DNA’s
Lobeled
Percent Homolow’
Tm of lobeled
Unlabeled
of N. - crossa, N.- intermedio, N.
Tm*’
DNA
DNA
Measured
Normoijred
moteriol
sitoTilo and N. tetrospermo
were
(average)
fragments
fragments
94.3. 96.3. 979 and 9 0 %. reN . C~CISSLI N . crassa
94.6
IW
90.5 oc
0.3oc
spec;ively. The overage value of
T-94.6 = lCO% binding was used for
e4.4
85.5
5.1
s
intermedia
79.8
4.3
normolizotion of the heterologous
83.7
80.5
85.2
II
I
N . sitophila
5.5
reaction dota above.
85.1
86.0
Y
II
l * The
19.7
Tm was determined by
II
”
comporing the Tm of the rodio0.42
,I
”
active elution profile with its corresponding optical density doto.

